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How to tame the flood of literature

Recommendation services claim to help researchers keep up with the most important
papers without becoming overwhelmed.

Elizabeth Gibney

03 September 2014
W SR Y W DWW W PRV W R GV S S )



What do we need?

There is an inherent problem to giving you information that you
weren't actively searching for. It has to be relevant — so that
we are not wasting your time — but not too relevant,
because you already know about those articles.

Anurag Acharya
Google Scholar co-creator

Semantic Scholar offers a few innovative features, including
picking out the most important keywords and phrases
from the text without relying on an author or publisher to key
them in. “It’s surprisingly difficult for a system to do
this,”

Oren Etzioni
CEO of Al2 (Semantic Scholar)
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Topic Modeling & LDA in a nutshell

PHYSICAL REVIEW X

Highlights Recent Subjects Accepted Collections Authors Referees Search Press

High-Reproducibility and High-Accuracy Method for Automated
Topic Classification

Andrea Lancichinetti, M. Irmak Sirer, Jane X. Wang, Daniel Acuna, Konrad Kérding, and Luis A. Nunes Amaral
Phys. Rev. X 5, 011007 — Published 29 January 2015
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e A. Lancichinetti et al. “High-Reproducibility and High-Accuracy Method for Automated Topic Classification”. Phys. J

" Rev. X 5011007 (2015)
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Topic Modeling & LDA in a nutshell
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Topic Modeling & LDA in a nutshell
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Topic Modeling & LDA in a nutshell
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Topic Modeling & LDA in a nutshell
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Topic Modeling & LDA in a nutshell

Pfoblem
Not all the words/concepts are equally relevant
to determine the topic of a document!
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Topic Modeling & LDA in a nutshell
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Relevant concepts

Key features

« # of documents a concept appears in

df. — document frequency

» average # of times a concept appears inside a document

(tf,) — average term frequency

computational linguistics, and speech recognition” Prentice Hall (2000).
-% Univer SIty Of
3 BRISTOL
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o F. Font-Clos et al. “A scaling law beyond Zipf’s law and its relation to Heaps’ law’. New J. Phys. 15 093033 (2013). J

e M. Gerlach et al. “Scaling laws and fluctuations in the statistics of . . .”. New J. Phys. 16 113010 (2014).
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Maximum entropy
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Maximum entropy
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Maximum entropy

p (%)
4.0 . 90
3.5 :. _~ 7 80
Jao o
3.0 Y N K
- * 4
25 A 60 :
g Residual Entropy
£ . 50
n 2.0
15 ! 40 Sd(c) = Smax(c)_sc(c)
S ' 30
=% =
1.0 F K
B 20
0.5/ : 2l
log(tf) 10
0065 170 15 2.0 25 3.0 35 4.0
Se
Vé University of
BRISTOL
Slide 6/13 — A. Cardillo — 19/12/18




Results



Data

2009-2012

cond-mat astro-ph

Relevant info.

arXiv Physics 23.90% 24.73%
2009 — 2012
N; 189759 3:89% | nlin
9 3.66% A math-ph
Ncon 15040 19.54% 4319 p
T* 10 hep 11.30% 39% nucl
gr-qc

quant-ph

physics

wé University of
BRISTOL

Slide 7/13 — A. Cardillo — 19/12/18




UNIVERSITY OF BRISTOL

What is a “generic concept”?
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Optimal filtering
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Perspective on Complex Systems

What can we learn from a complex system
whose network representation is noisy and/or
extremely dense?
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Summing up ...
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Summing up ...

The removal of common concepts allows to retrieve a more
refined organization of documents into topics.
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Edge weight

_ d-d B|2(43|/0118|0 (11|27
SR

Wo

Wos € [0,1], €1 G2 CG3 G C5 Cg Cy

Vé University of
BRISTOL

Slide 15/13 — A. Cardillo — 19/12/18




TF-IDF and similarity

Edge weight
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The data: 2013 Physics arXiv
Network properties

Nz (k) Kmax () d (L)
10661 52979 19333.522 46504 0.557 3 1.635

Slide 18/13 — A. Cardillo 9/12/18



The data: 2013 Physics arXiv

1.2

2537 888 15305 11580 8808 13861 Ar-ticle categories

1.0 —
0.8} - N B B I B T E B R
0.6/ - N N T El O AL
0.4f---oonom N N H . N e R
02f - N B I I e HEES
0.0 ! : n . s m %

~2 o

math-ph
hep-ph
nucl-ex
nucl-th
ar-qc
cond-mat
astro-ph
hep-lat
hep-ex
hep-th
nlin

physics

[ON X NORONON N NN N N N J

quant-ph

wé University of
BRISTOL

Slide 18/13 — A. Cardillo — 19/12/18




UNIVERSITY OF BRISTOL

Edge pruning/sparsification methods
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Information filtering in complex weighted networks
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ABSTRACT -

Many systems in nature, society, and technology can be described as networks, where the vertices
are the system's elements, and edges between vertices indicate the interactions between the
corresponding elements. Edges may be weighted if the interaction strength is measurable. However,
the fulll netwark infarmatinn i nften radiindant heranse tnals and techninnes fram network analvsis

e Radicchi, F, et al. Information filtering in complex weighted networks. Physical Review E, 83 046101. (2011). )

[ University of
BRISTOL

Slide 19/13 — A. Cardillo — 19/12/18




UNIVERSIT

OF BRI

IL,

Edge pruning/sparsification methods

arXiv.org > physics > arXiv:1706.00230

Physics > Physics and Society

Irreducible network backbones: unbiased graph filtering via maximum entropy
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Networks provide an informative, yet non-redundant description of complex systems only if links represent truly dyadic relationships that cannot be
properties such as size, importance, or coordinates in some embedding space. In any real-world network, some links may be reducible, and others
dichotomy persists despite the steady increase in data availability and resolution, which actually determines an even stronger need for filtering tech
from non-essential ones. Here we introduce a rigorous method that, for any desired level of statistical significance, outputs the network backbone tt
nodes. i.e. their dearees and strenaths. Unlike previous approaches. our method emplovs an exact maximum-entroov formulation auaranteeina tha
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Maximum entropy — why power law?
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Maximum entropy — why power law?
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Maximum entropy — TF density
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Maximum entropy — TF density
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Why not of?
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Why not of?
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Climate dataset
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Climate dataset
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